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sòó�� �Pô<������-|}Y
õö÷ö½'n�ABC&<øù��úûY�

ü'n�#Ò�ôú9eýPQR�þ�h���1�DE���á"��ó!9(�Pú»9¦

§��4���(Bonan et al., 1992)#�[�����B	%�*+PQR�-|}Y
ûY�Ñ7
PQZ�DE�
��P����P�ÙRÆ���<��?���(Lindroth et al., 1998�
Valentini et al., 2000)#�ó�DE����"���9��ûYü
°±²/ü��y�dÅ��
�(�üPô<�úûY�ü'nR��ó£¤¥�¦§�ú»�¹º�ÁÄÅ<n�#Ò?��

��Q�9-|}Y�ª��Ñ����"������.�5PQ�DE G]�^_����

���
�ó�(���³	�6NP!"Ã��4@?�#

������Q�9��(�üP5#"����$
������P@?���[��Ò

?PQR5Ú]<%&?�����4@?���#ÔS'��NO'
��q�'�(£

��(L<�)��?�'�(£<��5ÚíX<Ú�*·5Ú<+����?�»[

(Barber et al., 2000)#"Í"9<@�20,-ï.Í@�/P�����'
�ABC&�5Ú]�
(£�(L<0�9Z�����<��?���PQ��1����< 1Ã�12'
9�Í
��4@?���(Briffa et al., 1998)#�9>3������-|}Y'
�12��<½¾�D
E G]�4G"�»[ÁÄÅ<n�#Ò�'n�9@5���������ª���y67�

DE���N×��[�P1���6N
8ÍÌ9�#

9:;'
���������12������=�[�P��</012=�ª>�*+,�

-<Ò?�W 10 �2���DEHIJK�/012�LM�@A�Ò?PBC»��� 100
�PDZ�/012]�\G"�Ò�lmÅPÃ���E"[#�[�oÍP9�|��ABC

&��q�DEHIJK
12���F�(L�É�<�ÞGP��PÎ�Q�912���

��ABC&<¹º����Í·�Í��y��PÎ��rH��N×��[�P��¾��

DEHIJNO�=�«G'n�<�Ò�[�P��9��¾�����ëG�=Z[#

2� ��#$%&'(

2.1I :;Ê)���½¾����h��
9:;'
��JKïL�PI~��$%�&%MNQRsO 20km �ûY�üPn��ç�

A$ç	PÞQY(r��R8�A,S�¡¢u5$8:;T) (62°N, 129°E)��hw�KL��
���C$UO 60km �þ�V|�|�(60°N, 134°E)�@P
�����sW�|�,X�h
}KL�PI~"�&�PB�ûY�Y<Z����v[hw(70°N, 149°E)Px��ª5¾��
y��¾�½¾����h����=Z[#
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2.3I �qi+�DEFGHIJK2O
\�|�'��"[ABC&ª5¾�����h
C|%r]�-^»ÞJ¨ßà����

�q�+G"�ITRDB(International Tree-Ring Data Bank)�������Kk����'�Ö
�ëG"[#ABC&��¾�����h
�åæ��çB��èé�êÙ"�_�`abÝ

'C|%r]�-^»ÞJ¨ßàP�R^º@?[,c-hA]B(NIKON DS-2M�2 million 
pixels)�������h�,c-hde���ïfÍ@ghWi�j"<Ã<@"9<@��
[�\deP�9�W2<5k�Q�Pl¦"[#l¦?[,c-hde
dem6n��

e-tailing(MITANI CORPORATION, Japan)���� 1 o�pqdePp`?�deNOn��
CooRecorder 7.4 (Cybis Elektronik & Data AB, Sweden)����de®'�q�i+"[#Ò�r�
9:;'���+G"[ABC&ª5¾�½¾����h�����Kk����'�Ö�

ëG"[#

I ½¾�δ13CÍ@�� 100�X�/012]�\G��[�P�ç�A$ç	PÞQY'��
"[ª5¾ 8sJ�ïÍ@tu!9�q^_�É� 4sJ�HIJ+G�Pvw"[#HIJ
+G
�sxyú8ú8z�ó��R8:;z��E2Oi^{]2Oi(deltaV, ��g�X	
�|��|þ��)����=>?[#2OP
��S}~��-�w�P(DL-Ala δ13C=-23.4‰, 
�y�Tyr δ13C=-26.4‰)����2O� 
±0.1‰'n�#
�[��δ13CP�4�1850��b�ú(CO2�δ13C��ÜÝ��yú(CO2� ®¯PQ�¦

§��R��[�P�Ò?�?�McCaroll and Loader. (2003)�Treydte et al. (2001) P����δ13C
%r}rc�P���=Z[#

2.4I ()1�,�-
9���'
�()1�,�-�"�b1]�/012]� 2Ã�,�-���"���#b

1],�-
� BMDS (Baseline Meteorological Data in Siberia Version 5.0 ) (Yabuki et al., 2011)�,
�- (1950-2008)���[#
/012]
�9*+�|��ABC&YP�~"[TDR (Moisture Point, Environmental Sensors 

Inc..Canada)�C���h*+�`a��-���|�Pxº��_+G��³	 (ACOS: 
Automatic Climate Observation System)� TDR �`aÍ@\G?[�(Sugimoto et al., 2003; 
Sugimoto et al., ����ï)���[#TDR�C���h+GPQ�/012
�+G� <�0-15, 
15-30, 30-60, 60-90, 90-120cm� 5� 'n�#TDR�*+`aÍ@/012�ij��ST��
�
�Sugimoto et al. (2003)P�A@?���#

3� )*+,-

3.1I �δ13C���[��100�X�/012]\G��ç�A$ç	PÞQY
�������δ13C�
Ò?�?Ø���ym��'rò(7/15-8/31)�/012]���(L
�É"[(r=-0.83, p<0.01; r=-0.83, p<0.01)#�Z�����/012]�\G��[�P����
�Í@1�i����>Ì�GP
�n����������������>Ì��<lm'n
���4@?�#Ò�����������'1��"[>���δ13C�
'rò�/012
]��âP����(L�É"[(r=-0.90, p<0.01)#������δ

13CÍ@�1�2��δ
13C��

��GP
��q�  '��Cº�=Z[#�q
\sJ�+G5,�-�������

���  
�Kagawa et al.¡2003¢PQR��ç�A$ç	PÞQY�ABC&YABC&'�
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�@?[���tu����"[(��  ���  
Ò?�?�0.393mg/mm�1.031mg/mm)#
cP���100��/012]�\G��[�P�®P�A[ST'ij"[1�2��δ13C�
���10�2�*+/012]�£¤¥�¦���[#

SWC0-60cm= (-65±11) × (δ13Ctree-ring) + (-1390.7±264.6) 

��'�SWE0-60cm
0-60cm�1m]'§"['rò(7/15-8/31)�/012](mm)�δ13Ctree-ring


n���������������>Ì��q�tu��  '��^º"�ij"[1��
δ13C�'n�#
I \G"[���/012]�^_�lmÅ�¨©��[�P�b1]�Ò?Í@\G?�/

012]�@P
1c��de�fg,h�ij`a�Kk"[#�δ13C�Í@\G?[�
��/012]
m�'Øò(6,7ª)��yØ�'rò(8,9ª)�b1]���(L�É"[(r=0.48, 
p<0.01; r=0.37, p<0.01)#'rò�/012]
m�'Øò��'
9�Ø�'rò�b1]�¦
§�ú»�¹º��[#9:;�|�
�°±²/üPI~"���[�P�n���'rò�

/012
«¬P
²`"����ì?�'®¯?�#Ò�[�P�n���/012]


Ò���b1]��'
9��Ø��b1]�¦§�ú»�¹º�(Sugimoto et al., 2003)#cP�
�δ13C�Í@\G?[���/012]�b1]Í@\G?�/012]�Kk"[#b
1]Í@�\G/012]
Ø�8ªÍ@m�7ª�b1�n���/012]�°±��b²�
50³�b1�85%</0P´_���µG"�ij?[(1950-2007)#�δ13C�Í@\G?
[���/012]�^_
b1]Í@\G?[/012]�^_�+�Ô¶�É"[

(r=0.59; P<0.001)�����δ13C�Í@\G?[���/012]�1c�de�fg,h
2LM(Yamazaki et al., 2004)����ij?[���/012]��Kk"[(1966-2007)#�
δ13C�Í@\G?[���/012]�^_
2LMPQ�ij`a���âP+�Ô¶�É"
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Iijima et al., 2009%�456�7�89�,-."!�	:;<23=6>)�?@AB?�(

)��@CD�=6>)E��CD@FG()HI��J�����KLMNON@P>HQ

��	/�QR=H	:�%ST��U�SV�%@WX6>)E

��Y���Z[�\R+�H]^'_`a� CFCs�chlorofluorocarbonsbcdef%g SF6

�hcijk%@�lLMNON�P>6�mnNonpq�Q��	:�ST@rs=H�t

uv?, 2011%E��wx�CFCs@P>HrsST�y< SF6@P>HrsST4z� 40S{

>��>�wx��5HEExcess air�456|3}~���Z[<�������|3=�CFCs

4z�����) SF6�y����x<�����Hwx�	:�!� SF6�9<��=�SF6

ST<��4z��=��5H���rs+�HE

CFCs�4)	:�ST<���=>��s=H���mnNonpq�Q���1950ST?

B 1970 ST����456����+�6�z�=H<56L����@P>HSTrs��

��P��) ¡¢<�)E���£¤��L����@P>HSTrs@¥¦�CFCs � SF6

�4)	:�ST�§¨=H�����B�wx@©ª()E

0+ 
�12�3456

2.1« ��¬	®

¯°±�²³mnNonpq���M´µ¯¶·�¸��Q�¹<º»()E��B�Q��

�1¼@½=6v¾ 0¿��z�À1��²Á°eÂ�icing%�ÃÄ�)ÅÆ�;w�@&¦

R=6>)E��B�Q��Q��g�����¬Ç����l	aÈÉ�Ê�,-."Ë�;

�º»�gONÌÍÎÏL�."Ë�;�23�4)	Ð�Ñ�%�7<ÒÓ56>)�t

uv?, 2011%E

��¬	®��¯°±�²³mnNonpq�M´µ¯¶Ôp�ÕÖ 61×40Ø³¯Ù 130×

00Ø%��)E��	®��l	a�Ú>6��tuv?�2011%�ÛÜ=6�)E£¤¬�

=HQ�¹��ÝÎNÏ�Buluus%��Þße àÎe�Ulakhan-Taryn%��)E��B�±

Ï�ácâã�M´µäµå��æ�âãç�&è6>)E±Ï�ácâã�,-."� 200m
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?B 420m�é+��z�1¼D�23³.w@êzë(	/ ��� ìactive layer%� 0.5m

?B 4.0m89��)E

��	®�¸�º»()ONÌÍÎÏLíî�thermokarst lake%�	:�à�n�talik%�

ÃÄ�)ï.w�ðñ��56>)E."�	:��supra-permafrost groundwater%����

 �:ò�."@ïó� �=6��� Ë�º»()	:���)Eôy�."Ë	:�

�intra-permafrost groundwater%��íî?Bõö()à�n<."Ë@	a�ïõö÷�ø

56ùg?�ú�)	:���z�íî?BQ�û�?ü6ýíîþà�nþ	:��

�lake-talik-groundwater system%�@�G()E��¬�=H�Ú�Q�¹�Q����ô

S@½=6 0¿89�ôs��)E

2.2« ��y�

Q����@�2009S 7� 28��29�� 2�æ��4	 2010S 7� 28��29�� 2�æ

���
���=HEL�������� CFCs� SF6@$()HI�������P���

P�ÞÏ��CFCsì125 mL�SF6ì500 mL%@P>�Z[�����=�>4����=H�IAEA, 

2006%E��D���Ï�eMÏ���!���P�ÞÏ���ái�@���´Áde��N

Ý@½=6�� e�?BQ�@�ÞÏ��!�"�=�Ï�eMÏ��?B�@#N$Ncd

N+%HE#N$NcdN+%)���ÞÏ����� 3&���=HE��'�!��ÞÏ�

�(@=�)*+,�N��4z(@=5?z-s=HEL�����9�$���SF6 �$

./'��¥0@12P=HE

��=H�¥0�ô3@ 2010S 8� 6���J�456z��S 9� 6�Y���CFCs�

SF6�7�9@89:; 	
<K��=�>?³$=H�Busenberg and Plummer, 1992; 2000%E
���$=H¥0��ÝÎNÏ�2009 S� 2010 S�@S%��Þße àÎe A�2009 S�

�%�4	�Þße àÎe E�2010 S��%��)E�� 2009 S���=HOe�Î���

J�45ABY��C 1Sæ�d°²<K²ÍDEN ,-."��=Ë�6F��GH+�HE

L����$��89:; 	
<K��=��>6�I3�JþK�°e�MN°LeMN

��O5HE¥0�@PQRS=�I3�J�²ÎÍ��|KI3%=H'�T$inÂÞ�e

UK�°e�MN°LeÍ�eàN�4zVW@MX=������ü)L�����9@YR

=HE�9Z[� SIZ[�� Bq\L�4	�]^_�1H%1018`!�L�����3H%^_N

�/(L����Z[�T.U.%�a=HE����1 T.U. b 3H\1H b 10-18�1 T.U. c 0.119 

Bq\L ��)EL�����dR:ef� 0.3 T.U.�0.03 Bq\L%�gh�i1j��)E

7+ 89

3.1« L����$wx

L�����9�$wx@/k�a(EL�����9��ÝÎNÏ�l¬D�m��9�

10 T.U.%��Þße àÎe�T>�1�2 T.U.%wx��5HE�Ú�Q��L�����9�

An�ho<¦B�)����@Q��	:��'_�p�ðñ���ST<o�)��@�q

=6>)E��S�456�9�AB?�ho�rsüB��><�@	û���2010S�y<

ggT>f@a=HEL����<\t¢�[u]��)��@vw()��xy�wx�zÓ

�)E

Q��L�����9@�{�^_|}Ò�IAEA%�4z~�+�6>)d°²{Ë���

!�L�����9��4	Õ�
mÖ9�[�()Í´�³#à�����§¨=Hwx<�

k��)EQ��p��[�()mnNon���!L�����9��1980S��C 100 T.U.�
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2000S�� 20 T.U.89@a=6�z�d°²{Ë����9<m>E��?���¬	®�

Ö9<m>����=6�����OÓ�H	®�¯y�[�()����7<v�B�)Ep

S���!L�����9��XDNà��><�1970ST?B 2000ST�Y���9���

��?B��»���L�����9� 15 T.U.89�rX��)E
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�k« Q��L�����9�d°²����L�����9�§¨�E��DNà�{�^_

|}Ò�IAEA%�©ªf��)E��:����2Ú%�ÝÎNÏQ�@�����2Ú%��
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« �k!��:<z� 4J�ÞÁe��4Ú�Q�¥0!�L�����9��Xf@����

�12.3S%�������+?�¾56�a=H����)E��W���!L�����9<

�Ó)ST<�L�����4)¦?ü���ST��)EÝÎNÏ�f��1970S�2005S

�?ü6�mnNon����p>f@a=6>)E=H<56�ÝÎNÏQ�����=6�

�����������456��+�H�>	:���)E��ÏLeúÌDÎ�rs=H�Q

�æ� 5S�40S�r��B�)E%H�=��?B ¦¡�)4���ÝÎNÏQ��f�¢

�D�mnNon����f4z�T>��?B�������£�{>�<p�=6>) ¡

¢��z¤)E

« ôy��Þße àÎeQ���dRe¥���¦��L����<dR+�6>)�����

�����������f��h()ST<�>E�1985S��ÌÏn�������§�h(

)����)E%=H<56��Þße àÎeQ����������£����������

p��456�G+�6>)�¨©��)EQ�!�L�����9<�����������

!��94z�AB?�T>��?B���Q�����v�ª7<�������£����

4z��+�H���rX��)E���������������!�L�����9@ 15 

T.U.��»���!��9��:ef%��������£���!�L�����9@ 0.5 T.U.

�1950S���!L�����9 10 T.U.<��=Hf%�()��2009S� 2010S���=

H�Þße àÎeQ��«I)�������£����¬�����
� 85 %�94 %��)E

�k?B��ÏLeúÌDÎ�rs=H¦?ü���ST� 1955 S�1985 S��Q�æ� 25

S�55S�r��B�)E

3.2« CFCsST� SF6ST

« §¨�HI��CFCs� SF6�Z[Y�9�EAC: equivalent air concentration%��EAC

?Brs=HQ�� CFCs ST³SF6ST�¦?ü���ST%@/®�a(�tuv?, 2011

�/®��è%E¦?ü���ST��EAC @���Z[�9¯W�¬§()���456YR

=H����)�°±�Ú>6��tuv?, 2011@²³���%E/®?BÓ?)4���¢6

�¥0��>6�CFCs ST�L����ST�{>·�ST%��v¾ô´()Eôy�SF6

ST�L����ST��=>·�ST%4z�?�z�=>��>%f��56�z�SF6 �

�lLMNON�=6�Æ¢�'µ=Hwx@¶·=H���rX+�)E��û�Ú>6��

¸¹�vº()E

/®« EACf� CFCsST³SF6ST�¦?ü���ST%
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4.1« L����ST� CFCsST�4	 SF6ST�§¨

L����ST�Q��	:���ST@���»�a(����)E=?=�<B�/k�

a=H4���L����ST����ST� 30 S89�¼@¦()E�����ÏLeúÌ

DÎ@Z½�Q��¾� !�	:�ú���P=HHI��)E/®�a=H CFCs ST�

SF6ST��¿��ÏLeúÌDÎ@�P=6>)HI������Z½�@À@§¨=6¦)E

/k�/®?B�CFCs ST�L����ST�{>·�f�p>ôy�SF6ST�L���

�ST��=>·�f4z��=����%�56>)EL����ST@Áf�=�CFCs g

SF6�Æ¢@vw=H����:� 3û<v¾»��ÛÜ��)E

1)  ÂÃ�Ä� SF6Ô��456�	:�!� SF6�9<��=�SF6ST<��4z��=

��5HE

2)  Excess air�456�|3}~���Z[<�������|3=HE���Ï��) SF6

����x<������	:�!� SF6�9<��=�SF6ST<��4z��=��5

HE

3)  CFCs�ô3�Æ� CFC-11� CFC-113<�&`�4)$3�Å�+��CFCsST<{

�r��B�HE

�Û� 1)�4	 2)�Ú>6��tuv?�2011%�vº=H����è��)<�19���

xy¢�Ú>6dÆ=6¦)E�Û 1) �Ú>6��¬	®�ÇÂ<{&TÍeÝ�²È�É

ÊËÂg!&TÌ�ÞÈ�ÍÂ��)��?B�ÎuÂ	®�§X6 SF6�Ô��ÏÐ�Ñ�>

���zÓ�)E=?=�<B�SF6�Ô�� ¡¢@Ò¢�Ós()������>E�Û 2) �

Ú>6��Q�¹���®�ÔN�íî<º»()HI�1) 4z��Õµ��) ¡¢<m>E

(�Ó5�SF6 �4�����Ï@P>6	:�ST@rs=4��()���íî/÷��>

6�Ï<���|3()�Heaton and Vogel, 1981%E���x��|39<T��íî�g	:

��|º=6>)�<Ñ�>�ÏÖ�CFCs 4z� SF6%�Z�>E��HI�SF6@LMNO

N�P>6	:�STrs@O������Ï���|3�excess air%��x@vw()×Õ

<�)E�Û 3)�Ú>6��Þße àÎeQ�¥0?B�|ºØàe<¸�dR+�HHI�

�Þße àÎe���®g	:��<Ùu�Ú��5H���rs��)E��������Ø

àe&GÛ�7��&`�456 CFCs�Æ� CFC-11� CFC-113<Å���&`$3%+�)

��<ÜÝ+�6>)�Happell et al., 2003%E��HI��Þße àÎe�� 3)� ¡¢@Ò

¢�Ós()������>EÝÎNÏ���3Ö� CFCsST<v¾�ô��)��?B��

&`$3�ÏÐ�§¨DÞ+>���zÓ�)E

4.2« Y�I�£'���ßà

« ���wx�vº@á�()��J��?Bwâ��)ãä���:� 4û��)E

1) ÝÎNÏQ����ST��1970 S���2005 S�£��)Eôy��Þße àÎeQ

����ST��1955S���1985S�£��)E

2) �Þße àÎeQ����������£���@ 80 %��åª�>)E

3) CFC-12����	®�	:�STrs�¦���)E

4) SF6����	®�	:�STrs�ï����)E����^µ����	®�¸�º»
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()ONÌÍÎÏLíî���÷���Ï���|3�excess air%��x<�æ���>

HI��)E

J��?B�¯°±�²�	:�ST�Q���Q�æ%rs@O���H56�L����

� CFC-12�¦��LMNON��)��<Ó?5HE£'��."�	:���� Ë	:�%

�."Ë	:���p�¬�@rs()×Õ<�)E��HI���."�	:�<.w=QR

=�>��s��)À1��."Ë	:��¦@��=���	:�ST@rs()��<¦�

��â��ç�EYH�Ú¥èé@=5?z�ês()HI���»���!�L�����9

�,-."�	:;%!�L�����9�Xs@O�×Õ<�)E

=+ >?@/

������ë������456��� <*��56�H��<�pS����45

6AB?�+�6>)�Ohta et al., 2008; Iijima et al., 2009�7%E�����456	:;<

23=ST�{>	:�<QR=6>)�?Ó?@WX)����	
�°±�²�dÌìnL

�¦�Bí�î;�lK$ï��>6ðÕ����Nñ��)EJ�����L����@P>

HSTrs@¥¦�CFCs� SF6�4)	:�ST�@§¨=HE

ÝÎNÏQ���Þße àÎeQ��¥0�@$=Hwx�ÝÎNÏQ����ST�

1970S�� 2005S�£��5HE�Þße àÎeQ����ST��1955S�� 1985S�

£��z�Q�!���������£���@ 80 %��åª�>)���rs+�HEYH�

3Ú��lLMNON@lò§¨=Hwx�L����� CFC-12����	®�	:�STr

s�¦���)��<Ó?5HE
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�_`abc��12�	d33ef	:
gh��ijk�lk+mno�pq�rs�tuno�vw�x=�yz�:

2� ������
"#$%& 2LM�{L[�2010|� Elgeeii�.} Spasskaya Pad~����L[�
�_��
����i�����8��:���A��n)>RS�	d3�e���������e>\
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^���F��������g��_/���_/�3A��:�� Spasskaya Pade> ¡
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^ªQ«�¬ef	d3�

®���:gh��1966-2008 |�¯�°±e�PQ���i�����8��:��g��\
]
^�> 10|H(�²Q�³h��:2006|�2007|>/0 40|´eT'i�&ef��:
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Æ$%&��L[�ÇÈ=�K®�[��É^�ÊË�Ì{Í�§¥�x=3F[�
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�[ãgä§�+,å^�êë�	d3:d�¹º�ì�hí���[>Ñ7+m�îïRSe
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F�F�ü�Úý�hêz	3�"#$%&e��g�[L	+þ����«>������Ý

�hãg� 2m �e�\ß
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�o���y�.}��ã�¶·¦§����i�����.�[��g��:d�h�no>

NPP ��y���F[L�d3�wh��A��:����o���y>�\]
^��y�.
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��� �

���	�	
 �	�� ����	��

1 ����

�������	
���������������������� �!��"#$ �%��

�!�&�"#�'(�)*�+��,-./0�%1�"#2�)34�����56�7�8

9:;<=�>?�"@A�BCDEF�%�)GHI�:;J�KL�M8D��������N�

�*OPQRHSTU�V���WX�YGQZ[�%�+�\]^_�X�YGQ�`abcdW

efg@	%hi@�+����56�jkDX�YGQ�lmk�no0�pqW[�%

rst�u,X�YGQ 2LM�v	DIwxyZ��*�z{�|0�}~��C7%2009s��
7���$ 7 Elgeeii�w����������� 2010s�+��GHIW�vZ,�B��@C7
�Z�����H�����	�2010s� Spasskaya Pad���H���������2�k7%F7�
�7���$ 7GHI� ��BMDS ver.5��v	D�1 FZB��N�¡¢k�1966-2008 s�
��H���Iwxy�£¤k7¢�����H�����C7%1�L¥Z�*�z{�¦R�§

�>?�"�¨	D©�ª«0�%¬¤$ 7>?�"U�G2aQH®�BCDs¯�°±²2f³
´µk7>?�"U�2�k7%

2� ���

�vk7X�YGQ 2LM:;*¶=*>?�·¨��¸YGQf³@�%���¢¹º�����
2»�¼½���U�¾¿k�¶=*>?��t<�"���*:;*>?ÀÁN�ÂÃ ���ÄÅ

Z,� (Yamazaki, 2001; Yamazaki et al., 2004)%ÆÇ�:;�¶=��¸YGQ�ÈÉÆ�Ê0%:;
Ë�Ì"�dÍ 2Á�"Î7�z{YGQZ[�%¶=¶=Ï�ÐÑDÁ�Ò�Ó<0ÔÁYGQZ�
ÕÖ�Z×Ø0�kÙÚ³�=��ÛZ,�%>?2�Ü��®Q@ÔÁYGQZ�Ý1 Þ 0 ß �
à	DáfÎ��âU��,-0�ãZ>?�äå*æ��!��ÄÅ0�%çè�Á� 2 m�é¤k�
ÀÁf³�êëì"Wíî��kDÄÅ$ �%1 "ïðêëYGQ�¾¿�@�%

� �

Æ 1ñ X�YGQ 2LM�ÈÉÆ%òó:;�¸YGQ�ôó¶=�¸YGQ%
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3� ���

3.1  Elgeeii 
ñ 2009s�õQö�÷êø�������ùú 60 km�IûHW��$ �ü_��ýk7�w�Z[
�%��H���sþ�����@	W�þ�s��U��H��� 230 mm�jkD�����
 290 mm�<<Ô	%�Á�����t 25 m�t� Spasskaya Pad� 18 mB�Ù�	%�k	ü_
	«<�)34@A
�*�(2010)���$ 7	%
�L¥Z 2010s 4� 3�f³ 9� 20��GHI�¾¿�kDv	7%>?��<è�b�|0�
��@KLF
�³ D	@	7��YGQZpq@>?�Ã�HI Spasskaya Pad�°Ñ���H
��£¤k7��v	7%

3.2  Spasskaya Pad 
ñ ��H����ú 20 km�±�k�1998sB��uÜ��)*��ü_W��$ D	��w�Z[
� (Ohta et al., 2008)% !¦Ã��y�IûHZ�³ 7 2010s 4� 20�f³ 9� 8��GHI�
v	7%

3.3ñ ¢�GHI
�"#õ�QH���)GHI�F��7 Baseline Meteorological Data in Siberia (BMDS) �$�%

(ver. 5) �v	7 (Yabuki et al., 2011)%����H��� Spasskaya Pad �Iwxy�£¤kD�
Yamazaki et al. (2007) �°h��&'�BCD���H��()�_¤��Iwxd�¬¤��*Tk7%
YGQ�pq@��U�Íc,��º�U BMDS�+F D	@	7����,NJf³¬¤k7%
��H���¨	D 1950sf³ 2008s�GHIWz-$ D	�W�1��.��,N�+�7G
HIW�vZ,� 1966sf³ 2006s�ÄÅ�N�k7%@à�1983s¼½GHIWe/kD	�7
��0�sf³V�7�þ�¼½�1vk7%>?��t��"�2���[³fÑ�3Á²¶+�

4 0.2�kDYGQZ3�N�ÄÅ��	�5� 1986s 1� 1����v	7%

3� ��

3.1  Elgeeii 
ñ F6�����H����pq@ plant area index (PAI) ���U�7y)8Z�2f³V�7%Ë<9
:��¶WÔ	�7y�;�<0���UW=�1�f³>ÅkD?@��ÄÅk7%1���A�

Ë@A�B�C��¶�V�7�B�
$-@�%���Æ 2�Ê0%5� 14�f³ 24��fÎD�
PAI’DE�dF0�%1��NW�Ë�N�¬¤$ �%Æ 2 f³ PAI’���GË, 0.9�ªË,
 1.4��Ë�N; 0.9f³ 1.4&�HÜ�ÓI0��kD�����H�����C7%
ñ ¶=�|0�ü_�� D	@	�Z�2��JÍ�B��M87%¶=7y)�õQ"K�

_¤�B� 4 � 27 ��L87�M³ �%51Z���H��JZü_$ D	�¶=Nt�þ��
210 kg m3

�é¤k�4� 3��¶=Ï�*8DYGQ�O³g�4� 27��L=0�U�¤�7%��
�kD 4� 3��¶=Ï 22 cm�M8�1��k7%F7�>?��t*+�4 4� 3��ü_��
P�)QkDM87%
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Æ2ñ ��U�7y)82 (Sin/Sout) f³V�7plant area index�?@� (PAI’)%Elgeeii�w�2010s%
RS 5� 1�� 1�k7�T%

ñ Æ3�YGQZÄÅk7�z{À	�þ���UV*W�Ê0%4�ÍXGW�,-@CD	�W�
1 ä=��7�Z[�%5�Y��Ë�Z	!�WÓIk�7 �Ñ�1[FZ���!�°
�t@CD	�%7 �;XJ�!��\]^Í0�%Æ�ôd�����!��2Z[�_HO
�2�YGQÄÅ�ü_�2��ÊkD	�%1 �B���z{`*a�_HO�2W�,-�b

c�
$	�	�ü_�UV*W��Ff�dÛkD	�1�W�f�%kfk�8�f³ 9��fÎ
D_HO�2�ÄÅ�<<e��0@�.<<��e��!�e
�56�@CD	�%
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�����

Æ 3ñ �þ��ÂÃ �������H�����% Elgeeii�w� 2010s%òdó7yd��z{�
òÍóyfZ��z{%góhiº�U (Rn)�jó��ÂÃ �� (H)�kó!�ÂÃ �� (LE)�ló
m�UàBnä=�U (G)%ôdó_HO�2 (H/LE) �YGQÄÅ��ü_��2�%
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ñ 1 YGQÄÅZ 8�J��>?WopkeqD	�7��r8³ �%�ÁT��ÄÅ�B�²
¶>?+�4 0.05JÍ�@CD	�%YGQZ>?+�4W 0.05JÍ�@���:s��tuF
�B���¤$ Dà��1�7�bc�!�We
�ÄÅ$ �%

3.2  Spasskaya Pad 
ñ Spasskaya Pad �¨	DÙ�F6plant area index (PAI) ���U�7y)8Z�2f³V�7%Elgeeii �
2v��2�*WW
$-PAI’��E��-fC7W��Ë�N� 5� 15�f³ 29��wxk7�Æ
yz�%Spasskaya Pad�àÎ�PAI’��J{�}~ (Yamazaki et al., 2004) f³�GË, 0.8�ªË
, 1.2Z[�%2010s�GHI�M���GË, 0.7�ªË, 1.0�t�M³ �%
ñ ¶=�2��Elgeeii�°h��7y)�õQ"K�_¤�B�¬¤k7L=� 5� 4��]�B�
�E��4� 20��¶=Ï� 48 cm�k7%F7�>?��t 4� 20��ü_��P�)QkDM
87%>?�+�4�2��Ï$ 20 cm� 60 cm�ü_�f³3Á 0.1�k7%
ñ Æ 4�YGQZÄÅk7�þ��z{À	�UV*W�Ê0%4�ÍX�ä=�Z�G�ÓIWá³
 �%�Ë�Z	!�WÓIk�6�;X1[FZ���!�°�t@CD	�%6�ÍXJ��
�W�,-@��!�7yd�yf��W|}°ÑZ[�1�f³�Ëf³��tW
$-@CD	

�1�W�f�%Æ�ôd��_HO�2�2��B��YGQü_�UV*W��Ff�dÛkD

	�Ù���6�ÍXf³ 8 �dX�fÎD_HO�2�ÄÅ�e��0@�.��e��!�e

�56Z[�%1 ÄÅd 6�;XJ���Á>?+�4W 0.05�t�@CD	�7�Z[�%
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Æ 4ñ �þ��ÂÃ �������H�����% Spasskaya Pad�w� 2010s%Æ�~�Æ 3�
°Ñ%
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Æ 5ñ YGQ�B�>?�"U%0 Ý 2 m�¶Å� (mm)%

3.3ñ ¢���*�z{
ñ Æ 5�YGQÄÅZ�³ 7Ï$ 0 - 2 m�¶Å>?�"U�,���Ê0%���ä=��ÓIkD
5�Y=�k�a�dnÓIkD��|}�¤��Ê0*W�kD	�%kfk�1979s< 2006s
�B���b������,-ÓIkD�	>?�"�56Z���8�1�Ù[�%¢�Ü� 10
s����Ü@*WW[�B��á8�%2006sf³ 2008s�fÎDe� 40sNZ$Ù�	���
[�1�W�f�%Û�Zü_$ D	�e»��1 FZá³ @fC7e»�Z�¦Ã���ö�

H���TÎ����@CD	�%

ñ �� G2aQH®�B�s¯°±²2f³�>?�"´µ���� 2LM�B�>?�"�2�k7
�Æ 6�%´µ���¨	Då��²Ò�ÓI@AWf³ �2LM�¨	D>?�"�2���
�¤�B�Û�Ü�kD	�%���*��IH�B-jÐkD	�%�j�YGQ (2LM) �(
W<<�,	W��¤���kDrs�L¥����k7Ù��2v���
$-@CD	�%7


k�1970s1FZ�W�,	�cW[�%
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�������	
���������������

Æ 6ñ s¯å�f³´µk7>?�"U�YGQ�B�����H�����2��7� 15�Þ8� 30
���N�%ò,��ZkWX�YGQ 2LM�B��� (Ï$ 0-62 cm)�jWs¯å�f³�´µ�
(Ï$ 0-60 cm)%
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4� � 

ñ Spasskaya Pad 2010s� 2LM�����H������3.1��k7B�� 6�ÍXf³ 8�dX�
fÎD>?�op�B�!�We
��$ 7%11Z1���¨	D���r ���%

���7y�àÎ��z{Ë�¶��-¡¢0�%ªË,�GË,�PAI��WË�¶£ÒZ[�
�Z�PAI’�M8(�./�áDM�%3.1Z¤v7¥��2010s���GHI�M�M�� PAI’G
Ë, 0.7�ªË, 1.0�t�¬_$ �%1���v	D����H�����C7�1[���Æ 4
�|�¦A*�³@fC7%<�>?WopkDkF	��tW�-§¨$ ����@C7�Æy

z�%>?W©ª�op0�34Z��t5�Ù�W«���	�Z��*�z{�Ë�¶�./W

ë�-	�	8�%

ñ ��>?�"�2���¨	Dr8DM�%>?+�4�2��Ï$ 20 cm� 60 cm�ü_��P
�3Á 0.1 �k7W�1��1 FZ�ü_<¢�����H����r¬0��^	�Z[�%Ï
$20 cm�60 cmJ8�>?�"���H2010s{�¨	D®�ç¯�ë¿�kD	7%5�7��
20 cm� 60 cm�ü_��M��r�k7W`atW<<eÎ�%¢�����H����Æ 5Z¶Å
>?�" 400 mmÏ$þ��²¶+�4�0�� 0.2�°±0�1�f³�2�>?+�4�3Á 0.2
�kDÄÅ��C7%��Æ 7�Ê0¥�Z�|}ü_��	�z{�dÛkD	�%²�"#õI
wxyZ��*�z{�����H�����>?�"�³´@2���M8�1�W�*µqZ[

�1�W�f�%
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Æ 7ñ �þ��ÂÃ �������H�����% Spasskaya Pad�w� 2010s%7
k�PAI’�G
Ë, 0.7�ªË, 1.0�>?+�4�2��� 0.2�k7ÄÅ%Æ�~�Æ 3�°Ñ%
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5� !"#�

2010s�ElgeeiiàBn Spasskaya Pad�w��¨	D��*�z{�����H�����C7%�
Ff@UV*WdÛ0�1�WZ,7W�bc�ÄÅZ>?�"Wopk0q��tW§¨$ !

�e
���e��@C7%©� Spasskaya PadZ¶�ÍXB�·�dX�fÎD1��cW�-@C
7%�z{>?�"2���¸¹Z��@-�Ù 2010 s�|kD PAI�./B�Ù>?�"�.
/W�,	1�W�fC7%

X�YGQ 2LM�v	D�1966-2008s�IwxyZ�¢�����H�����C7%ÄÅ$ 7
>?�"� 10s�t���Wá³ 7%2006s�2007se� 40sNZ$��"QZ[C7%2008
s<<=�k7%b��>?�"�¨	D�G2a QH®�´µ���2�k7�1[�B	jÐ�
Êk7W�1970s1YGQÄÅ�W�,	�cWá³ 7%
$Y� Y�º»��0% st«¼�k7X�YGQ�è�e��>?çæ��½¾e��¨	

D��tW¿Àk@fC7%1 ³��tW�¬¿0�%G1QH®ÁiÂ�BEAMSÙ+�D�à
Bn½¾�|0�YGQ�°Ã2�WÄ�Å	7�Z�$³�¬k¿��ÀYGQ�©ÆÇ§�no�

¿��%2006-2008s�fÎD�e»�Z�¦Ã���ö�H��B�@e�ÛÈ� 2LMZ+F 
D	@	%1�Ì"�¨	DÙYGQW��	�2006sJ��B�Û�Ü@dÛ�ÉÊk7	%

$�%&


�ËÌÍ*�ÎÏ (2010): ²�"#õIwxy�àÎ�ÐG�ÑHQ��*½¾ÒÓÔ��W0�
�"#õ�ÕÖ�× 2010st}~ì�L¥�Ø�Ù}®��Ú��C-07, 72-79. 

Ohta, T., Maximov, T.C., Dolman, A.J., Natai, T., van der Molen, M.K., Kononov, A.V., Maximov, A.P., Hiyama, 
T., Iijima, Y., Moors, E.J., Tanaka, H., Toba, T., Yabuki, H., 2008: Interannual variation of water balance and 
summer evapotranspiration in an eastern Siberian larch forest over a 7-year period (1998–2006). Agric. For. 
Meteorol. 148, 1941–1953. 

Yabuki, H., Park, H., Kawamoto, H., Suzuki, R., Razuvaev, V.N., Bulygina, O.N., and Ohata, T. (2011): Baseline 
Meteorological Data in Siberia (BMDS) Version 5.0, RIGC, JAMSTEC, Yokosuka, Japan, distributed by 
CrDAP, Digital media. 

Yamazaki, T., 2001: A one-dimensional land surface model adaptable to intensely cold regions and its applications 
in Eastern Siberia. J. Meteor. Soc. Japan, 79, 1107-1118.  

Yamazaki, T. H. Yabuki, Y. Ishii, T. Ohta and T. Ohata, 2004: Water and Energy Exchanges at Forests and a 
Grassland in Eastern Siberia Evaluated using a One-dimensional Land Surface Model. J. Hydrometeorology, 5, 
504-515.  

Yamazaki, T., T. Ohta, R. Suzuki and T. Ohata, 2007: Flux variation in a Siberian taiga forest near Yakutsk 
estimated by a one-dimensional model with routine data, 1986-2000. Hydrological Processes, 21, 2009-2015, 
DOI: 10.1002/hyp.6708.  
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1� ����

�������	
��������������������� !�"#$%&'()*�+�,�-

�./�0123456%,��7�89:8;�<�=>(?@ABCD�EF�G�HI�<�,�JK:

L�,�-M�JK�<1�1NOPQ$ABCRC$S5�T����U�<1A�V&'�W
�XYA

Z[\@�AO�]�^_�`3�a�46S�bcAdef� 1g�h�T����7(ij%]�^_�
`3�a��]�^�^-kl:mnopq�rsA !(kl$S5�^t�uv���wx�46SXYA

Z[(y%$S5�T]�^_�`3�a�<6S]�^z{��|}~{Bkl���U���A{�<6S

����B��C��%j�̂ -�kl$:
5��B�C�S5�T,��74$S���C]�^_de�

��`3�a7��b �C]�^_de�����7�h��374���7������37���<� 2
���
��Oshima and Yamazaki 2004�T���� 3b,��� 1���7��]�_�a
��,��7��
60%(�jS���^�(ij%�`3�a7�� 20%�D ¡
�1

T��1¢���,��7��`3�

a7� 7£¤¥(�j�`3�bcAdef� 1g�h�TD$�¦C�� !8;B§U��U�<1A]�
^�`3¨©�ª«v¬B�S�]�^4b®t�¯��`3��°a7BbcO89$%4
�4�̂ tu

v���wx�±;f�h�]b®t��²*³*�=>(´µ$�mnopq(�¶j·¸� !�bcA=

>(´µ
4¹ºC�S5�T

���� 3b,��� 1���@�,»���7���·����@��37:��7�¼½¾¿�]FÀ�
C���7BÁÂ6S5�T,��74 !8;4�ÁÃ(ÄC��
�%j���,��74���37�g

5S�ÅÆÇ(¹È$%ÁÃ(ÄC��$������37(D%C
É�ÊAb 3ËÌ(ÄC��
�U4

BXY�h�T$�$����� 3b,�(W
Í4$%ÎÏÐÑ���,��74���37

�*�ÁÃ�N%����374É�ÊAb 

3ËÌ�*�ÁÃ�g5S�Òg��ÓÔB

A��S5�D���,��74���37�

É�ÊAb 3ËÌ� 3 Õ(gAÖ×ØÙo
Ú¬(ÄÛ�Ü$%ÐÑ�A5TU�EÝ�×

ØÙoÚ¬�/ÞB�ßà� !8;4,��

78;4�ÁÃ�/Ä�46SáY�h�T�

�â��ãänåäæç���2005 �C
2008è��@S23�éb�êë 2010�:�

1 Dickson et al. 20074 Serreze et al. 2006�<�]�^`3¨©�ìíOîïD�

� 1� �����	
���������������
������������� �!�"#$%&�
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37�ðñ�';{�òN��Iijima et al. 2010, Ohta et al. 2008�456%�ó3ËÌ�89Bôõ��S5�T
U�C��ó3ËÌ�öè�89���÷ö 10è¤¥�øù�A6%]���bcA rMú�5Âû�Arctic 
Amplification:]�^��@�^-ü��<�=>�N%]ýþ��¥���¸þrs9�01bcA rMú
4�37�ðñB�õ��S5�U4�C�IPCC AR4��rs9�<�=>B��Ç4$S¹ºC��TEF��
U�¸���@�b �8;����	8;BbcO
�$S���öè�89B���	8;����h��

�ÇD~�¹ºC��T÷ö�z��%ÐÑ�������(i�]ýþ��¥����	8;�=>Bbc

5%j��rs9�<�=>�����B�5¸��h�4���Dh��Mahlstein et al. 2011�TU�C�¹º
1�=>���Ç�g5S��c¢�4$%×ØÙoÚ¬�ìíO/Þ4��BáY�h��ßà�8;4öè

�89B�¶×ØÙoÚ¬��c§U��S5����N%�öè�89Bßà4��A���A�Í�h��

�(��
�U4Bb��h�T
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Tobolsk Tobolsk Temlja ev Wolost 1892 S. PATKANOV, Die Irtysch-Ostjaken und ihre 
Volkspoesie, I (St. Petersburg 1897), 134–135  
 

Temljatschev
Pairâxt à28

Tûr m29 jêm  jink; jelp  vit  —
karèp, 

kul

30
Pairâxt à Pairâxt à

 
por

Trenkin Samarovo
Surgut

                                                
25 Anderson GONDATTI, 63 KARJALAINEN, II, 371–376  
26 Anderson GONDATTI, 65 KARJALAINEN, I, 195–196  
27 Anderson GONDATTI, 65 KARJALAINEN, I, 196  
28 Anderson KARJALAINEN, II, 296–297  
29 Anderson KARJALAINEN, II, 250–251  
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Demjan Jurov Narym Denschikov
Irtysch  

 
Patkanov Temlja ev Samarov

 
Pairâxt à

27

Patkanov

 
 
 
2.10  

Tobolsk Tobolsk Nadym Jurten Chorovoj 1876 Changaj. I. S. POLJAKOV, 
Pi ma i ot oty o pute estvii v dolinu r. Obi Sanktpeterburg 1877 ( = Zapiski 
Imperatorskoj Akademii Nauk, Bd. 30, Beil. 2), 147  
 

T armas-Katon30 Obdorsk
T armas-Katon Jemana

 
 

146
T armas-Katon
Nadym Jesovaj Jesovaj

Jesovaj Changaj
 

Jemana    jêm  jink

 
 
 
2.11  

Jenissei Jenisejsk Turuchansker 1869 P. TRET JAKOV, Turuchanskij kraj
Turuchansker : Zapiski Imperatorskago Russkago Geografi eskago Obš estva po obš ej geografii, Bd. 2 

(S.-Peterburg 1869), 215–530 415–416  
 

                                                
30 Anderson Tonki Nadym  
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Colymbus

Nua31

kalaga

Nua

 
 

32

WINTERNITZ Die Flutsagen des Alterthums und der Naturvölker, Mittheilungen der Anthropologischen 
Gesellschaft in Wien, 31, 1901 325  
 
 
2.12  

Tomsk Bijsk Ulala 1879 V. Postnikov G. N. POTANIN, O erki 
s vero-zapadnoj Mongolii IV (S.-Peterburg 1883), 208 42 d. 
 

sal Katu
Adygan Ulala 33

 
 
 
2.13  

Tomsk Kuzneck Mras 1882 Protoierei V. VERBICKIJ, Kak my otyskivali Nojev kov eg
: Vosto noje Obozr nije, 21. Okt. 1882, 30 9–11  = V. I. VERBICKIJ, 

Altajskije inorodcy Moskva 1893 102–103 34  
 

35 Chan 
Tengis36 Nama Ul ge

                                                
31 Anderson TRET JAKOV, 414  
32 O. DÄHNHARDT, Natursagen, I (Leipzig und Berlin, 1907), 1–89  
33 Anderson Bijsk 95  
34 Anderson “AI”  
35 Anderson AI: “jaïk”. 
36 Anderson AI: Temys. 
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adyra37-saldan-agaš kerep Nama Soozun-uul, 
Sar-uul, Balyksa Nama

Ul ge Nama 80
Soozun38 Nama

Nama 80
Nama Ul ge

39 Nama
Nama

Soozun-uul Nama
Nama

80
Nama

14 Nama Soozun tuunuk40

Soozun
Nama Soozun Tuunuk Soozun

omgoodoj41 Tulutty 42

Nama tuunuk Nama

Nama
maral

43

Nama

44  
Nama Jaïk-chan

Ul ge 45 40 Jaïk-chan

Kam 46

Jaïk-chan
Jaïk-chan Kam

uzutter ierine

                                                
37 Anderson AI: adira. 
38 Anderson AI: “Soozun-uul”. 
39 Anderson AI:  
40 Anderson AI: tuu uk. 
41 Anderson AI: omgodoj. 
42 Anderson W alter . A nderson . 
43 Anderson AI: kode . 
44 Anderson AI menen kalgan kaldyk byla kalgan i aka etre kožo jurtagyn-dedy. AI 103

Nama Jaja i
Ul ge Taul je, Šaul ja, Tirle  

45 Anderson AI, 103 Bijsk
AI, 76–77  

46 Anderson AI: Kuzneck  
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Kam
Kam

Kam

 
47

Altaier-Telengeten emal 48

Kuzneck Aladag-Tataren
Mras Ulu-dag

49 Ulu-dag

Ulu-dag Bugun i 50 On up
On up On up

 
11 On up

Bugun i Ulu-dag Tarlap-tušken Šagyš

Krest balaï
Ulu-dag

Badan kal ap, kaja šojy

Ulu-dag
On up  

Ulu-dag
 

 
Verbickij

 
 
 
2.14  

Jenissei Minusinsk Jus 51 1882 N. I. POPOV, Ka inskije tatary Minusinskago okruga Minusinsk
: Archiv der Russischen Geographischen Gesellschaft (St. Petersburg),  IX 29, 

21b. 

                                                
47 Anderson AI, 102  
48 Anderson Katu emal Tomsk Bijsk Bijsk 76  
49 Anderson AI  
50 Anderson Mras  
51 Anderson ANDREE Ijus RADLOFF Jüs  
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Kudaj

Kudaj

Jus Yzyk
 

 
27 52 13

 
 
 
2.15  

Jenissei Minusinsk Abakan Ulus Oltokov Askys 1890 16
Olt k (Varlaam), Mukl s (Nikolaj), ertýkov 22 Saghai Turan W. RADLOFF, Proben 

der Volksliteratur der türkischen Stämme, IX: Mundarten der Urianchaier (Sojonen), Abakan-Tataren und Karagassen, 
Texte gesammelt und übersetzt von N. Th. KATANOFF (St. Petersburg 1907) Texte 433–434 397  =
417 397  
 

Kudaj
40

34 34
Ajna

 
 

                                                
52 Anderson, 27 DÄHNHARDT, I, 287–288  
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14
53

44  
 
 
2.16  

Uluchem Jenissei 1879 Minusinsk
POTANIN, IV, 207 42a. 

 
sal

Cham cham  
 

Ire 54 kam cham
Ire Ire

 
Cham kam

 
 
 
2.17  

Buren-gol Jenissei 1879 10
POTANIN, IV, 208 42b. 

 
 

 
 
2.18  

1879 10 Bjurgun, Sal džak POTANIN, IV, 208
42g. 

 
Alap-melekej Alap

55 Ulu-dalaj
temir chadalu sal

 
Kezer ingis Kajrakan

chural
 

 
 
                                                
53 Anderson KATANOFF RADLOFF, IX, 303–304 184 274–276

184  
54 Anderson  
55 Anderson ...    . 
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2.19  
Sedzen Jenissei 1879 10 Sal džak

POTANIN, IV, 208 42v. 
 

 
 

 
 
 
2.20  

56 1738–1744 Georg Wilhelm STELLER, Beschreibung von dem Lande Kamtschatka 
(Frankfurt und Leipzig 1774), 273  
 

Kutka57

 
 
 
2.21  

El velik 1896 V. N. TJUŠOV, Po 
zapadnomu beregu Kam atki58 (Sankt-Peterburg 1906, = Zapiski Imperatorskago Russkago Geografi eskago Obš estva po 
obš ej geografii Bd. 37, Nr. 2), 388–390 271 40  
 

El velik

El velik
Char in Timáska Kozyrev  

200
18 ……  

Krašeninnikov 1737 10 17 389
 

                                                
56 Anderson 13 1709 1746

Bol šaja R ka Bol šer ckaja  
57 Anderson STELLER, 253  
58 Anderson W. N. TUCHOFF, Le long de la côte occidentale de Kamtchatka. 
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59  
 

3  
 
3.1  

Winternitz 1901
A: 

B: C: D: E: 
F: G: H: I: J: 

K: L: 
a:

b: c: d: e: f: 
g: h: i: 

j: k: l: 
m: n: 

o: p: q: 
r: 18

g h l m q

Anderson 1923: 26–43  
 
3.2  

i
 

2:  
4 5:  

8:  
8: 21:  

13:  
9:  

3: 17 18:  

k 2 3 8: 
 

 
3.3  

b 2 3 4 5 6 8: 10

                                                
59 Anderson K. BOGDANOVI
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Tobolsk Tobolsk Temlja ev
13

Tomsk Kuzneck
 

20
21 1737 10

17  
 
3.4  

21 1923

1960–80  
 

 2011: 58–62,  . , , . , 1998, No.58, . 323–327  
 

 2001, 2011: 105–162
 

 
 

Anderson, Walter. 1923. Nordasiatische Flutsagen. (Acta et Commentationes Universitatis Dorpatensis; B. Humaniora, 4). 
Dorpat: C. Mattiesen. 

Herrmann, Anton. 1893. Die Flutsagen der finnisch-ugrischen Völker. Globus, 63: 333–338. 
1931 388 . 

1985 2 . 
 1978 . 

 2011 . 
Winternitz, Moriz. 1901. Die Flutsagen des Alterthums und der Naturvölker. Mittheilungen der Anthropologischen 

Gesellschaft in Wien, 31: 305–333. 
 2010 Sintflut Sintbrand : 

157–176. . 
Yamada, Hitoshi. in press. The Gourd in South Chinese and Southeast Asian Flood Myths. In: Shinoda, Chiwaki (éd.), 

Mythes, Symboles, Iconographies. Nagoya: Librairie Rakuro. 
 2001

B 2 : 21–32. 
–––––––– 2011 . 
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